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E� (i!) = E0 (!) + iE00 (!) ; (5)
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|=tO QO xQ}NP pwOt |vLvt O}=@ xm CU= |r=kDv= ?} Q[ Q=Okt aT u; QO xm
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xOW xO=iDU= 15xDi=} C}twta pwUm =t pOt R= Q=Ox_i=L Qt}rB Q=DiQ h}YwD |=Q@
CQwYx@ xm xN=W |QU l} R= pOt u}= OwW|t xOy=Wt xm u=vJ "�3 pmW� CU=
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"CU=xOW p}mWD Ov=xDiQo Q=Qk sy Q=vm QO |r=wDt CQwYx@ xm QBtO l} w Qvi
"OW=@ |D@Ft K}LY OOa Qy Ov=wD|t =yxN=W O=OaD pOt u}= QO xm CU= |vDio
QDOvtu=wD QDxO}J}B |=yQ=DiQ h}YwD QO pOt OW=@ QDW}@ =yxN=W u}= O=OaD xJQy

"OwW|t
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xDiQo Q_v QO QiY =@ Q@=Q@ ke Qvi |DiU Q=Okt |va}� OwW hPL xN=W u}= Qo = "Ovm
pwOt "O=O Oy=wN u=Wv OwN R= xvwop=}U |Q=DiQ C}=yv|@ u=tR QO |rm pOt �OwW

%OQm u=}@ u}vJ s=a Qw]x@ u=wD|t =Q pOt u}= |xQ}NP

G0 = Ge +
nX
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Gi
(2�f�i)2

1 + (2�f�i)2 ; (8)

MPa Q@=Q@ w CU= |}=yv |WQ@ |DiU Q=Okt u=ty Ge w Ot=U@ f u; QO xm
CL=QDU= |=yu=tR QO |WQ@ |=y|DiU =yGi "CU= xOWxDiQo Q_v QO 1 6
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xOW xDiQo Q_v QO xrtH 20 xar=]t u}= QO xm � xrtH XNWt O=OaD =@ 8
"OQw; CUO x@ =Q pOt |=yC@=F w Ov=QwN 2 pmW `HQt |vLvt Q@ =Q �CU=
|tD} Q=or QwLt |wQ CN=wvm} CQwYx@ =Q CL=QDU= |=yu=tR =OD@= Qw_vt u}O@
'|R=Uxv}y@ |=Q@ OwHwt |=yQ=Ri=sQv R= xO=iDU= =@ TBU "s}vm|t ?=NDv= Ot=U@
|vLvt Q=Owtv 4 pmW QO "OQw; CUO x@ =Q pwyHt |WQ@ |=y|DiU u=wD|t
xOW s}UQD |y=oW}=tR; |=yxO=O |wQ MATLAB Q=Ri=sQv ltmx@ xOWC}i
|=yxO=O uOQm p=@vO QO xOt; CUO x@ |vLvt ?U=vt CkO |xOvyOu=Wv xm

"CU= |y=oW}=tR;
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1. stimuli-responsive materials
2. stimuli-sensitive polymers
3. actively moving polymers
4. Polynorbornene
5. molecule entanglement
6. Diani
7. RVE
8. complex modulus
9. storage modulus
10. lost modulus
11. lost angle
12. dynamic mechanical analysis (DMA)
13. sweep
14. master curve
15. generalized Maxwell model
16. ABAQUS/CAE
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